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In order to attain the static derivatives of the aircrafts in the low-speed wind tunnel
experiments, the research work about WDPSS-8(Wire-Driven Parallel
Suspension System with 8 Wires) project is summarized using the method with
the combination of theory and experiments. The research results have shown
that, as following:
(1) The traditional strut-supported system has the unavoidable drawbacks such
as the influence of the strut on the streamline flow.
(2) The cable-mounted system is very suitable for measuring the static derivatives
of the aircrafts in the low-speed wind tunnel, which can provide a large
suspension stiffness, small aerodynamic interference and high-precision
measuring of angle of attack with a large range.
(3) Wire-driven parallel suspension system has opened a new horizon for
measuring the static derivatives of the aircrafts in the low-speed wind tunnel. After
the measuring and calculation of the static derivatives of the scale model of the
aircrafts in the low-speed wind tunnel driven by WDPSS-8 system, it can be
concluded that wire-driven parallel suspension system is available for the low-
speed wind tunnel experiments.
Meanwhile it is pointed out that there are two key issues should be tackled deeply
if the wire-driven parallel suspension system is used to attain the dynamic
derivatives of the aircrafts for the forced oscillation experiments in the low-speed
wind tunnel, i.e., the implementation of the single-degree-of-freedom oscillation of
the model of aircrafts as well as the dynamic derivatives can be accurately
recognized. In order to solve the two key issues, the related scientific and
technological problems are summarized, as following:
(1) In the premise of satisfaction of the desired requirements of forced oscillation














(2) The strength, stiffness, dynamic characteristics, measuring precision and
control precision should be satisfied as well.
(3) Also the airflow interference of the system should be eliminated as much as
possible. The coupled fluid-solid interaction between the wires and the airflow
should be tackled well and the suitable 6-element force-measuring system to
measure the force and moment of the streamline flow should be used.
In addition, part of key technique is investigated including the static stiffness and
the problem of the coupled fluid-solid interaction between wires and the airflow for
the presented WDPSS-8 system. And the simulation results have shown that, as
following:
(1) The suspension stiffness of the system is satisfied among the range of the
selected oscillation amplitude.
(2) When the phenomenon of the coupled fluid-solid interaction between wires
and the airflow for WDPSS-8 system is analyzed using ANSYS/ Multiphysics
modules, it is found that solid185 is suitable as the element of wires; pretension
can be loaded in wires using Prets179, the pretension can obviously eliminate the
bending deformation of wires; there exists vortex flow around wires because the
wind pressure exerted on the windward side of wires is positive and that exerted
on the leeward side of wires is negative.
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